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THIS MATTER having come before the court on Defendants’” motions to bar expert
testimony; and Defendants having filed companion motion(s) for summary judgment seeking
dismissal of Plaintiffs’ Complaints in the event the motion(s) to bar testimony are granted; and
Plaintiffs having filed cross motions to bar Defendants’ expert testimony; and the court having
conducted a plenary hearing on August 8, 9, 11, 12, 15, 16, and 19, 2016, at which time the court
heard from Mark C. Haggerty, Esquire, Michael R. Klatt, Esquire, Gene M. Williams, Esquire,
Susan M. Sharko, Esquire, Julie Tersigni, Esquire, Loma Dotro, Esquire, Hunter K. Ahemn,
Esquire, Kenneth J. Ferguson, Esquire, and Ann Thorton Field, Esquire, on behalf of Defendants
in support of their application; and Plaintiffs opposing this motion, Richard Golomb, Esquire,
Ruben Honik, Esquire, Ted G. Meadows, Esquire, David B. Dearing, Esquire, Timothy W, Porter,
Esquire, Michelle Parfitt, Esquire, and Paul R. D’ Amato, Esquire, appearing; and the court having
received expert testimony and oral argument of counsel conducted pursuant to Evid. R 104 and
702, the standards articulated by our Supreme Court in Kemp vs. The State of New Jersey 174 N.J.
412 (2002), and for the reasons stated in the Opinion of even date herewith; and for good cause

shown,;

IT IS ON THIS 2™ DAY OF SEPTEMBER, 2016, ORDERED as follows:
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Defendants’ motion to bar the testimony of Dr. Graham A. Colditz is hereby GRANTED.

_ Defendants’ motion to bar the testimony of Dr. Daniel W. Cramer is hereby GRANTED.

. As a consequence of the aforesaid rulings, Defendants’ motion for summary judgment as
to Plaintiff, Brandi Carl, is hereby GRANTED. Plaintiff, Carl’s Complaint is dismissed
with prejudice.

As a consequence of the aforesaid rulings, Defendants’ motion for summary judgment as
to Plaintiff, Diana Balderrama, is hereby GRANTED. Plaintiff, Balderrama’s Complaint

is dismissed with prejudice.

. As a consequence of the aforesaid rulings, Defendants® motions to bar testimony of other
expert witnesses are deemed MOOT.

. As a consequence of the aforesaid rulings, Plaintiffs’ cross-motions to bar Defendants’

experts are deemed MOOT.
M o C e, §-2-1/¢

NELSON C. JOHNSON, JSC
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HAVING CAREFULLY REVIEWED THE MOVING PAPERS AND RESPONSES FILED, [ HAVE RULED ON THE
ABOVE CAPTIONED MATTERS AS FOLLOWS;

I. POSTURE OF ISSUES BEFORE THE COURT

This matter is before the court on the motion of the Defendants, Johnson & Johnson and
Imerys Talc America, Inc. (hereinafter referred to collectively as “Defendants™) seeking relief
against Brandi Carl and Diana Balderrama (hereinafter the “Plaintiffs™), both of whom brought
claims alleging that a talc-based product manufactured by Defendants has caused each of them to
develop ovarian cancer.

These two lawsuits were filed in the Superior Court of New Jersey, Atlantic County; the
Carl matter on November 17, 2014 and the Balderamma matter on November 25, 2014, Pursuant
to R. 4:38A, on October 20, 2015, the Supreme Court designated this litigation as a Multi-County
Litigation (MCL), to receive centralized management by this court. The court is confident that, in
these matters, every avenue of legal and scientific research has been explored by capable legal
counsel and learned scientists, and that the litigants’ interests have been well represented.

Presently before the court is a challenge brought by Defendants to Plaintiffs’ contention
that the use of talc-based products caused them to develop ovarian cancer; said challenge was
brought by motions to bar testimony of each of Plaintiffs’ several expert witnesses. [NOTE:
Defendants have filed companion motion(s) for summary judgment seeking dismissal of Plaintiffs’
Complaints in the event the motion(s) to bar testimony are granted.] Defendants’ challenge to
Plaintiffs’ experts was heard, and expert testimony, together with legal briefs and oral argument
of counsel, were received by the court at a plenary hearing conducted pursuant to the standards
articulated by the Supreme Court in Kemp v. State of New Jersey, 174 N.J. 412 (2002), (hereinafter
a “Kemp Hearing”) as required by Fvid R. 104 and consistent with Evid. R. 702. The court
conducted said hearing on August 8, 9, 11, 12, 15, 16, and 19, 2016.

Defendants argue that Plaintiffs’ hypotheses as to both general and specific causation are
flawed; that there is no reliable scientific evidence to support Plaintiffs” contentions; and that
accordingly, Plaintiffs’ experts must be barred from testifying at trial. In reply, Plaintiffs argue

that their experts are qualified by education, training, and experience and that their opinions are
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reliable because they are based on a sound scientific methodology, involving the type of
information relied upon by experts in their field.

Thus, in evaluating the totality of the evidence presented by Plaintiffs, the question before
the court may be stated as follows: Have Plaintiffs shown that their experts” theories of causation
are sufficiently reliable as being based on a sound, adequately-founded scientific methodology, fo
wit, that they are based upon methods upon which experts in their field would reasonably rely in
forming their own (possibly different) opinions about the cause(s) of each of Plaintiffs’ ovarian
cancers?

Courts are experts in the law, not science. This court’s review “is as broad as the breadth
of the proffer and the challenges thereto that the parties present.” Hisenaj v. Kuehner, 194 N.J. 6,
19 (2008). Accordingly, this court’s role is that of a “gatekeeper” who — based upon the proofs
presented by the parties - must assess whether or not the hypotheses of causation advanced by

Plaintiffs’ experts are sufficiently reliable to be presented to a jury.

II. SCIENTIFIC STUDIES

Prior to receipt of testimony from the parties’ experts, the court solicited from counsel the
submission of all reports, abstracts, epidemiology studies, and peer-reviewed articles (“treatises™
or “scientific literature™) that were relied upon by the witnesses in formulating their opinions. That
process began several months prior to the Kemp Hearing. As a result, approximately 100 treatises
relating to talc, cancer, and miscellancous related scientific issues were reviewed by the court both
prior to and during the hearing. The court is grateful to counsel for these submissions; they were
invaluable in preparing for the hearing and analyzing the evidence presented. [NOTE:
Accompanying this ruling are Appendices A thru E which catalogue a portion of the peer-reviewed
articles discussed at the hearing, together with public pronouncements by agencies possessing
authoritative knowledge on cancer. ]

Of particular value to the court in making its analysis is The Reference Manual on Scientific
Evidence (3rd Edition, hereinafter, “the Reference Manual ) issued by the Federal Judicial Center
and the National Research Council of the National Academies. The Reference Manual is an
invaluable tool. Because it is indicative of what the scientific community deems to be reasonable,

the Reference Manual provides excellent guidance to trial judges in sifting through and prioritizing
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the information generated at a Kemp Hearing. At such a hearing, a court is asked to assess whether
the experts in the field would reasonably rely on methods and data as Plaintiffs’ experts have done
in this case. Through the Reference Manual, the scientific community “speaks” to trial courts, and
advises as to what may be considered to be reasonable, from an informed and objective

perspective.

III. INITIAL FINDINGS RE: EXPERT WITNESSES

Based upon consideration of the experts’ written submissions and a careful review of all
witnesses’ testimony, together with the court’s reading of the learned scientific treatises referenced
herein, the court makes the following findings:

A, Expert Witnesses

The nine witnesses who testified at the Kemp Hearing are exceptionally learned and
accomplished professionals; their credentials are impressive. No serious challenge was made to
the qualifications of any witness. The court benefited greatly from their testimony. A brief profile
of each witness follows:

Witnesses for Plaintiffs

(1) Graham A. Colditz. M.D., MPH, DRPH, FAFPHM: Dr. Colditz trained in

Medicine at the University of Queensland, obtaining a M.B., B.S. degree. He trained in
Epidemiology at Harvard School of Public Health, obtaining a Master of Public Health degree and
subsequently a Doctorate. Dr. Colditz is the Niess-Gain Professor of Medicine at Washington
University School of Medicine and the Associate Director, Prevention & Control, at the Alvin I.
Siteman Cancer Center. He is the Chief of the Division of Public Health and Sciences in the
Department of Surgery at Washington University School of Medicine. Dr. Colditz also serves as
co-director of the Biostatistics Core for the Siteman Cancer Center., Dr. Colditz was presented on
the issue of general causation of ovarian cancer.

(2) Danie]l W. Cramer. M.D., Sc.D).: Dr. Cramer received his M.D. degree from the

University of Colorado School of Medicine and a Doctor of Science degree in Epidemiology from
the Harvard School of Public Health, Dr. Cramer is a Professor of Obstetrics, Gynecology and
Reproductive Biology at Brigham and Women's Hospital, Harvard Medical School, and Professor
of Epidemiology at the Harvard T.H. Chan School of Public Health. He heads the Research
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Division of the OB-GYN Epidemiology Center, doing research in the field of environmental and
genetic risk factors for a variety of obstetrical and gynecologic problems with a particular focus
on ovarian cancer. Dr. Cramer was presented on the issues of both general and specific causation
of ovarian cancer.

(3) John J. Godleski, M.D.: Dr. Godleski received his M.D. degree from the University
of Pittsburgh School of Medicine. He is a Professor of Pathology at Harvard Medical School,

Brigham and Women’s Hospital, and a Professor of Environmental Health at Harvard TH Chan
School of Public Health. Dr. Godleski has published more than 160 papers related to
pulmonary/environmental pathology including a number using analytical electron microscopy. He
currently leads the Particles Research Core in the Harvard-NIEHS Environmental Research Center
and serves as Assoctate Director of the Harvard Clean Air Research Center supported by the US
Environmental Protection Agency. Dr. Godleski was presented on the identification of particles,
and on the issue of specific causation of ovarian cancer.

(4) Curtis J. Omiencinski, Ph.D.. ATS: Dr. Omiencinski is an elected fellow and

professor in the Academy of Toxicological Sciences and a Professor and the H. Thomas and
Dorothy Willits Hallowell Chair in the Center for Molecular Toxicology & Carcinogenesis and
the Department of Veterinary and Biomedical Sciences, College of Agricultural Sciences, at The
Pennsylvania State University. He received his B.S. degree from the State University of New
York at Albany and his Ph.D. degree in Pharmacology from the University of Washington’s
School of Medicine. He has authored more than 115 peer-reviewed papers and has published over
30 reviews, book chapters and other reports in the areas of pharmacology, molecular biology,
toxicology, cancer research and genetics. His testimony was presented in connection with
Plaintiffs” hypothesis of biologic causation of ovarian cancer.

(5) David C, Steinberg, MBA, FRAPS: Mr. Steinberg owns a regulatory consulting

firm for the cosmetic industry, specializing in the chemistry of cosmetic ingredients, preservativés
and preservation, international and U.S. cosmetic regulations, and marketing of raw materials. He
received his B.S. degree in Chemistry from Drexel University and an MBA Management degree

from Pace University. He is a Fellow for the Regulatory Affairs Professionals Society.
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Witnesses for Defendants

() Lewis A. Chodosh, M.D., Ph.D.: Dr. Chodosh is a physician and cancer researcher.

He graduated summa cum laude, Phi Beta Kappa from Yale University with Distinction in
Molecular Biophysics and Biochemistry. He received his M.D. degree from Harvard Medical
School, graduating magna cum laude and his Ph.D. degree in Biochemistry from the
Massachusetts Institute of Technology. Dr. Chodosh currently serves as Chairman of the
Department of Cancer Biology and is a Professor in the Department of Cancer Biology and in the
Department of Medicine in the Division of Endocrinology, Diabetes and Metabolism at the
University of Pennsylvania School of Medicine. He also serves as Associate Director for Basic
Science in the Abramson Cancer Center at the University of Pennsylvania, as well as the Director
of Cancer Genetics at the Abramson Family Cancer Research Institute. Dr. Chodosh testified as
to the diverse means by which cancer(s) develop in the human body and challenged the
fundamental bases of Plaintiffs’ biological hypothesis and contentions regarding specific
causation.

(2) Mary J. Cunningham, M.DD.: Dr. Cunningham is a board-certified gynecologic

oncologist with GynOncology of Central New York in Syracuse, New York. She received her
M.D. degree from Northwestern University Medical School. Dr. Cunningham serves as a
Professor in the Department of Obstetrics and Gynecology and Director of the Division of
Gynecologic Oncology at the State University of New York Upstate Medical University. Sheisa
member of the American Congress of Obstetricians and Gynecologists and the Society of
Gynecologic Oncology and the Principal Investigator for with the NRG Oncology cooperative trial
group. Dr. Cunningham was presented in opposition to the testimony of Dr. Colditz and Dr.
Cramer.

(3) Elaine F. Schumacher: Ms. Schumacher is a Senior Research Scientist and

Analytical Microscopist with McCrone Associates, Inc. of Westmont, Illinois, She received her
B.S. degree in Chemistry from Elmhurst College. Ms. Schumacher is a member of Microscopy
Society of America, Midwest Microscopy and Microanalysis Society, Microanalysis Society and
American Chemical Society. In addition, she has authored several publications on the application

of microscopy. Ms. Schumacher was presented in opposition to the testimony of Dr. Godleski.
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(4) Douglas L. Weed, M.D., M.P.H., Ph.D.: Dr. Weed serves as a member of the Ethics

Committee of the American College of Epidemiology. He received his B.S. and M.D. degrees
from Ohio State University and his Ph.D. and M.P.H in Epidemiology degree from the University
of North Carolina at Chapel Hill. Dr. Weed has 25 years of service at the National Cancer Institute
(“NCI”) and serves as a Visiting Professor at numerous universities. He is the Review Editor of
the Journal of the NCI and a peer reviewer for many medical journals in the field of epidemiology.
Dr. Weed has authored more than 30 peer-reviewed papers on causation methodology and
systematic reviews, as well as meta-analyses of cancer epidemiology studies. Dr. Weed was

presented in opposition to the testimony of Dr. Colditz and Dr. Cramer.

IV.CASE LAW PERTINENT TO THE COURT’S ANALYSIS

As confirmed by the case law cited hereinafter, New Jersey’s courts recdgnize that litigants
claiming that they were harmed by the use of a product may never recover if they must await
general acceptance by the scientific community of a reasonable, but not as yet certain, theory of
causation linking the harm claimed to the product ingested. Because of our courts’ concern that
— despite compelling indicators linking a product to the harm — plaintiffs may never recover for
their injuries, there are situations in which a theory of causation that has not yet reached general
acceptance in the scientific community may still be found sufficiently reliable to support
submission of such a claim to a jury.

In his learned essay first published in the New Jersey Law Journal on May 5% and 12% of
1988 (see 121 N.J L.J. Index Page 882, et seq.), Justice Handler noted that “...there are many new
classes of litigation, such as those involving exposure to toxic contaminants, asbestos and
carcinogens, that pose complicated and novel problems.” Justice Handler noted the “warfare” in
our courtrooms is oflentimes resolved by the testimony of experts from diverse fields of
knowledge:

The point is that there is no difference in the treatment of testimony
of social scientists and psychologists, on the one hand, and chemists
or biologists, on the other. Differences in acceptability have more to
do with expanding frontiers of scientific knowledge.

121 N.J L.J Index at 883.
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Until the final decade of the 20™ Century, the time-honored test for the admissibility of
expert testimony based upon a body of knowledge peculiar to a field of scientific study was that it
had to be generally accepted or had been accepted by at least a substantial minority of the scientific
community. See Frye v. United States, 54 App. D.C. 46 (D.C. Cir. 1923). In Rubanick v. Witco
Chem. Corp,, 125 N.J. 421, 432 (1991), our Supreme Court modified that test with regard to
evidence proffered for use in toxic tort cases. The Court held that a less stringent test than the
general acceptance test should apply with regard to “new or developing theories of causation in
toxic-tort litigation.” Id. at 432. In writing for the Court, Justice Handler spoke of a methodology
based test, that is, if the methodology by which the expert reached a conclusion is sound, the
conclusion may be introduced into evidence. Id at 438-40.

Pursuant to Rubanick, the key to reliability is the determination that the expert’s opinion is
based on a “sound, adequately-founded scientific methodology involving data and information of
the type reasonably relied on by experts in the scientific field.” /fd. at 449. In order to be valid
methodology (viz., accepted by others in the scientific community), the expert’s opinions must be
supported by “prolonged, controlled, consistent, and validated experience.” Id. at 436.

As this court understands Rubanick, in determining whether a scientific methodology is
valid, trial courts must consider whether other scientists in the field use similar methodologies in
forming their opinions and alse should consider other factors that are normally relied upon by
medical professionals. The appropriate inquiry is not whether the court thinks that the expert's
reliance on the underlying data was reasonable, but rather whether comparable expe.rts in the field
would actually rely on that information. With regard to evaluating the testimony of knowledgeable
experts in order to determine the acceptability of a theory, the Rubanick Court cautioned trial courts
to attend to “the hired gun phenomenon,” i.e., that an expert can be found to testify to the truth of
almost any factual theory or to disagree with almost any theory and to discount the research of
others. Rubanick, supra at 453 (citations omitted).

Following Rubanick, in Landrigan v. Celotex Corp., 127 N.J. 404 (1992), Caterinicchio v.
Pittsburgh Corning Corp., 127 N.J. 428 (1992), and Dafler v. Raymark Industries, Inc., 259 N.J.
Super. 17,36 (App. Div. 1992), aff'd. 0.b., 132 N.J. 96 (1993), the Court held that experts relying
on epidemiological studies could provide sufficient reliable evidence for the causes of diseases in

specific individuals to present the issue of causation to juries. Landrigan and Caterinicchio
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involved the relationship of asbestos to colon cancer; Dafler addressed the relationship of cigarette
smoking and asbestos to lung cancer.

In Landrigan, an occupational asbestos exposure case, the trial court dismissed the case on
the ground that there was a lack of medical evidence to establish asbestos exposure as the cause of
the disease. The Appellate Division affirmed. The Supreme Court reversed and held that
epidemiologists could help juries determine causation in toxic tort cases and rejected the
proposition that epidemiological studies must show a relative risk factor of “2.0” before gaining
acceptance by a court. Landrigan, supra at 419. (A discussion of epidemiology and relative risk
begins at p. 12).

The Supreme Court in Landrigan ruled that a trial judge must consider all the scientific
data, sources thereof, and the methodology by which an expert reaches a conclusion, “includ[ing]
an evaluation of the validity both of the studies on which he relied and of his assumption that the
decedent's asbestos exposure was like that of the members of the study populations.” Id. at 420.
Additionally, the Supreme Court advised that “to determine the admissibility of the witness's
opinion, [a] court, without substituting its judgment for that of the expert, should examine each
step in [the expert's| reasoning.” Id. at 421.

During the Kemp Hearing in these proceedings the court invited counsel to research what
other courts have done on a relative risk factor of less than “2.0” and to submit their findings. The
briefs furnished and the case law cited were very helpful. In reviewing the case law submitted by
counsel, it is apparent that most courts across the nation — federal and state alike - discourage a
dogmatic insistence upon a showing of a relative risk factor of “2.0” to support general causation.
This court shares that perspective.

One case, cited by both sides, provided valuable guidance, namely Magistrini v. One Hour
Martinizing Dry Cleaning, 180 F. Supp. 2d 584 (D.N.J. 2002), aff'd, 68 F. Appx. 356 (3d Cir. N.J.
2003). The court in Magistrini noted “[a]s a general matter, the Rules of Evidence ‘embody a
strong and undeniable preference for admitting any evidence’ that could potentially assist the trier
of fact and Rule 702 is liberally interpreted by the district courts.” Id. 595 (citations omitted).
New Jersey Evidence Rule 702 is identical to the Federal Rule. That said, the court in Magistrini
also cautioned, “[t]he Court's inquiry ‘must be solely on principles and methodology, not on the

conclusions that they generate.” Id. (citing Daubert v. Merrell Dow Pharms., 509 U.S. 579, 595
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(1993)). In articulating the mental process of the “gatekeeper,” the court in Magistrini cited the
Supreme Court decision in GE v. Joiner, 522 U.S. 136 (1997). wherein Chief Justice Rehnquist
advised trial judges:

But conclusions and methodology are not entirely distinct from one
another. Trained experts commonly extrapolate from existing data.
But nothing in either Daubert or the Federal Rules of Evidence
requires a district court to admit opinion evidence that is connected
to existing data only by the ipse dixif of the expert. A court may
conclude that there is simply too great an analytical gap between the
data and the opinion proffered.

Id. at 146.

A reading of the case law as to the weight attached to a relative risk factor of less than “2.0”
shows that it is only one of the factors to be considered by the court. What must also be examined
are the foundational sources of the expert’s opinions. As discussed herein (see p. 17) in connection
with the court’s examination of the “Bradford Hill” criteria, although no single criterion is
dispositive, research performed prior to litigation and peer-reviewed essays on the scientific issue
at hand are the basic means by which to demonstrate reliability. Where neither exists, an expert
witness is obligated to explain to the court how she/he proceeded in arriving at his/her conclusions
by referencing some objective source(s), e.g., a peer-reviewed article in a reputable
medical/science journal, the public pronouncements of an agency with respected authority on the
issue, or a learmed treatise on the issue, in order to demonstrate that she/he has followed the
scientific method at the standard maintained by some recognized minority of scientists in his/her
area of science.

Accordingly, as this court understands New Jersey law and our Supreme Court’s holding
in Landrigan, the admissibility of expert testimony in toxic tort cases “depends on the expert's
ability to explain pertinent scientific principles and to apply those principles to the formulation of
his or her opinion. Thus, the key to admission of the opinion is the validity of the expert's reasoning
and methodology.” Landrigan, supra at 414. Nonetheless, the Supreme Court noted that,
traditionally, “plaintiffs have established a connection between tortious conduct and personal
injuries through the testimony of medical experts who testify that the defendant's specific conduct
was the cause of the plaintiffs’ injuries[,]” but that “[t]oxic torts, however, do not readily lend

themselves to proof that is so particularized.” Id. at415. Accordingly, plaintiffs in toxic tort cases
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“may be compelled to resort to more general evidence, such as that provided by epidemiological
studies.” Jd. This court is, of course, bound by the holding in Landrigan that “when an expert
relies on such data as epidemiological studies, the trial court should review the studies, as well as
other information proffered by the parties, to determine if they are of a kind on which such experts
ordinarily rely.” /Id. at 417. (In the course of analyzing the issues raised herein, the court has
carefully read every epidemiological study cited by the witnesses and legal counsel at the Kemp
Hearing).

Ten vears after Landrigan, in Kemp v. State of New Jersey, 174 N.J. 412, 430-32 (2002),
the Supreme Court applied the Rubanick standard to a case involving an injury allegedly caused
by vaccination, and implied its applicability to all tort cases in which a medical cause-effect
relationship has not yet been confirmed by the scientific community but for which “compelling”
evidence suggests that such a relationship does exist. In Kemp, the Supreme Court suggested that
an N.J R E. 104 hearing is the preferred procedural practice in every case involving an expert's
theory that has not yet achieved "general acceptance," finding that the trial court has an obligation,
sua sponte, to conduct such a hearing and that the failure to do so is plain error.

Accordingly, from this court’s perspective, the inquiry at a Kemp Hearing must be

“flexible.” Its focus must be on principles and methodology and not necessarily on the
‘conclusions/opinions that such scientific methodology may generate. The trial court's role 1s to
determine whether the expert's opinion is derived from a sound and well-founded methodology.
“There must merely be some expert consensus that the methodology and the underlying data are
generally followed by experts in the field.” Rubanick, supra at 450 (Emphasis added). Thus, at
this Kemp Hearing, Plaintiffs’ burden is to demonstrate that the methodologies used by their
experts are consistent with valid scientific principles accepted in the scientific and medical
communities.

Finally, the court is guided by the words of Justice Handler in Rubanick, supra, 125 N.J.
451, wherein he cautioned trial court judges that they must exercise restraint.

We do not believe that in determining the soundness of the
methodology the trial court should directly and independently
determine as a matter of law that a controversial and complex
scientific methodology is sound. The critical determination is
whether comparable experts accept the soundness of the
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methodology, including the reasonableness of relying on this type
of underlying data and information. Great difficuliies can arise
when judges, assuming the role of scientist, attempt to assess the
validity of a complex scientific methodology.

(Emphasis added).

V. “BUILDING BLOCKS” OF THE SCIENTIFIC METHOD RELEVANT TO
TALC-BASED POWDER AND OVARIAN CANCER \

A Kemp Hearing is the intersection of the scientific method and the rule of law. If our court
system is to be respected by the scientific community, then we must respect the scientific process.
Essentially, the scientific method is the systematic pursuit of knowledge. This pursuit consists of
those principles and procedures involved in the recognition and formulation of a problem, the
collection of data through observation and experimentation, and the articulation and testing of a
hypothesis by which to resolve the problem, and hopefully gain new knowledge useful to society.

What follows are the “building blocks™ of the scientific method which the court must
consider in evaluating Plaintiffs’ experts’ methodologies in arriving at their conclusions and

e

opinions, and whether the same are “reliable.” The key is consistent adherence to the scientific
method. In addressing the issues to be resolved, the court has endeavored to faithfully apply the

principles and tools of science to the issues at hand.

A. Epidemiological Studies

The two primary types of observational studies relevant to these proceedings (viz.,
epidemiology studies) are (1) cohort studies, and (2) case-control studies. Cohort studies compare
the incidence of disecase among individuals exposed to a substance with an unexposed group.
Case-control studies examine the frequency of exposure in individuals who presently have the
disease and compare them to a group of individuals who do not have the disease.

Epidemiologic studies provide “the primary generally accepted methodology for
demonstrating a causal relation between a chemical compound and a set of symptoms or disease.”
See Conde v. Velsicol Chem. Corp., 804 F. Supp. 972, 1025-26 (S.D. Ohio, 1992), aff'd., 295 F.
3d 1194 (11th Cir. 2002). When a scientific rationale doesn’t exist to explain logically the

biological mechanism by which an agent causes a disease, courts may consider epidemiologic
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studies as an alternate means of proving general causation. According to the Reference Manual,
at page 723-24, large epidemiological studies present some of the strongest medical/scientific
evidence. The typical use of large population-based studies is in connection with “general
causation.” As noted in the Reference Manual at page 623, general causation is concerned with
“whether an agent increases the incidence of disease in a group and not whether the agent caused
any given individual's disease.” Nonetheless, the Reference Manual at page 552 cautions trial
judges that “it should be emphasized that an association is not equivalent to causation.” (Emphasis
in the original text).

Epidemiologic studies attempt to identify agents that are associated with an increased risk
of disease. Thus, the first question an epidemiologist must ask is whether or not an association
exists between exposure to a substance and a particular disease. An association between exposure
to an agent and a discase exists when the two occur together more frequently than they would by
mere chance. In that situation, the association is referred to as significant. “Statistically
significant” means that the scientific community recognizes that the association between two or
more variables is caused by something other than “random chance.” Once a significant association
is observed, the scientist undertaking the study must assess the strength of the association, plus
whether the reason for the observed association is duc to bias, chance or a genuine effect. A
measure of the strength of an association in an epidemiological study can be expressed in terms of
its “relative risk™ (hereinafter “R/R™). R/R indicates the difference in the risk of contracting a
disease in people exposed to a substance, as compared to those who are unexposed but are
otherwise similar, in this case the American adult female population. Determining the R/R is
important in understanding the results of a study because virtually every disease associated with a
risk factor also occurs, at some rate, in the general population among study participants who are
unexposed to the risk factor.

R/R is commonly calculated by dividing the risk of developing a discase observed in an
exposed group by the risk observed in an unexposed, but otherwise similar, group. If the risks of
the unexposed and exposed are the same, then the relative risk estimate (which mathematically is
simply the former divided by the latter) is *1.0”, also termed “null.” The null value indicates that
exposure is not associated with the disease in that study. Thus, an R/R of “1.0” means that the

agent has no effect on the incidence of disease. Similarly, if the R/R estimate is “1.3,” then risk
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appears to be 30% higher among the exposed compared to the non-exposed. When an R/R reaches
“2.0,” the risk has doubled, indicating that the risk is twice as high among the exposed group as
compared to the unexposed group. As discussed in the Reference Manual at page 612, note 192,
there exists “... considerable disagreement on whether a relative risk of 2.0 is required or merely
a taking-off point for determining sufficiency ...”.

In evaluating epidemiological studies, it is important to note that “[a]n association is not
equivalent to causation. An association identified in an epidemiological study may or may not be
causal. Assessing whether an association is causal requires an understanding of the strengths and
weaknesses of the study's design and implementation, as well as a judgment about how the study
findings fit with other scientific knowledge.” Reference Manual at page 552-3. As cautioned by
the Reference Manual, the closer the R/R is to the null (or the further it is from 2.0}, the greater
the concern for bias or confounding.

Generally, there are three reasons that a positive association may be observed: (a) bias
(including confounding factors), (b) chance, and (c) real effect. Each must be evaluated to extract
a valid message from the study. Evaluation of these factors measures the “internal validity” of an
epidemiology study, viz., the extent to which a particular study's findings are viable and sound.
“Bias” in epidemiology is systematic error, which includes “confounding bias.” The underlying
impact of these biases is to make the two groups being compared different in more ways than just
the variable being studied. Sources of bias must be considered in interpreting an epidemiological
study because bias can produce an erroneous association. Reference Manual at pages 591-3.

The record of the Kemp Hearing conducted by the court is replete with testimony,
argument, and legal briefs regarding the significance to be attached to various studies conducted
by epidemiologists on the possible association of talc-based products and ovarian cancer. Each
side cited numerous studies to support its position. Nevertheless, this court’s review of the various
studies is informed by the admonishment of the Reference Manual at page 576:

Common sense leads one to believe that a large enough sample of
individuals must be studied if the study is to identify a relationship between
exposure to an agent and disease that truly exists. Common sense also
suggests that by enlarging the sample size (the size of the study group),
researchers can form a more accurate conclusion and reduce the chance of
random error in their results... With large numbers, the outcome of test is
less likely to be influenced by random error, and the researcher would have
greater confidence in the inferences drawn from the data.
14
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B. Laboratory Studies on Talc and Cancer

To confirm a possible cause-and-effect relationship suggested by epidemiological studies,
an exposure assessment can be conducted in order that the findings of those studies may be
compared to the adverse health impacts predicted from exposure estimates and toxicological data
from laboratory experiments.

Laboratory studies can be conducted using cells from animals or humans.
Research involving a controlled environment, such as cell cultures in a test tube or in a petri dish,
are called in vitro studies. Studies done on living organisms are called in vivo studies. There are
many institutions around the world conducting laboratory studies focused upon the potentially
causal relationship between various substances and cancer. Much can be learned from those
studies.

Here, regarding Plaintiffs’ claim of a specific causal relation between talc-based powder
and ovarian cancer, laboratory studies can be performed on both human and animal cells to assess

the impact of talc upon tissue and cells removed from both women and animals.

C. Cancer Biology and Research

The past generation has seen large strides made in understanding the pathways which cause
human cancers. These “pathways” are essentially a molecular chain of events that cause human
cancers. Scientists now have the ability to analyze many thousands of genes, and to study how a
particular gene responds to various substances. This can be done in both human and animal cells,
both in vitro and in vivo. In the process scientists can gain a better understanding of what triggers
cancer. Thus, understanding how these pathways get turned on or turned off by the mutations in
key genes is critical to understanding the rudimentary causes of cancer. As will be discussed
hereinafter in connection with the testimony of Dr. Lewis Chodosh, there is a great deal to be
learned from studying the biology of cancer. The biology of cancer and the research being done
(and results from years past) are all relevant to any scientific inquiry into the alleged causal

connection between talc-based powder and ovarian cancer.
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